II. THE MATHEMATICAL SCIENCES

A. Strengths and Opportunities

The period since World War II has been one of dazzling accom-
plishments in mathematics. The flourishing of the discipline has run
hand-in-hand with burgeoning applications, which today permeate the
theoretical fabrics of other disciplines and constitute important parts
of the intellectual tool kits of working scientists, engineers, social scien-
tists, and managers. These developments were nurtured by cooperation
between the universities and the federal government, and fueled by a
national commitment to strengthening scientific research and education.
The injection of federal funds into universities, combined with a perva-
sive sense of the importance of research, attracted numbers of the best
young minds in the country into science and mathematics and propelled
the United States into world leadership in the mathematical sciences.

The field expanded and diversified enormously during this period.
Mathematical statistics matured. Operations research was born. Math-
ematics in engineering flowered with prediction theory, filtering, control,
and optimization. Applied mathematics extended its reach and power,
and the discipline of mathematics grew at a breathtaking pace.2

Since World War II, the impact of mathematics on technology and
engineering has been more direct and more profound than in any his-
torical period of which we are aware. When we entered the era of high
technology, we entered the era of mathematical technology. Historically,
the work of Wiener and Shannon in communication and information
theory highlights the change. The mathematical underpinnings of the
computer revolution, from von Neumann onward, and the sophisticated
mathematical design of the fuel-efficient Boeing 767 and European Air-
bus airfoils further exemplify the increased impact of applied mathemat-
ics.

The discipline of mathematics also advanced rapidly and contrib-
uted to the solution of problems in other fields of science. Fundamen-
tal questions in algebra, geometry, and analysis were addressed with
ever-increasing conceptual generality and abstraction; new interactions
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In addition, computer science developed from roots in mathematics and elec-
trical engineering, then spun off to become a separate discipline. It is important in
reading this report not to confuse computer science With the mathematical sciences.
The relationship of the fields is discussed in Appendix A.